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PENDING CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application. Please amend Claims 1, 3, 4, 19-25, 32, 34 and 35 as below. 

1 . (Currently Amended) A method of processing det e cting an out e r boundary of an 
iris fi om an image of an eye, the method comprising: 

providing data representing an image of an eye comprising an image of mithe iris 
of the eye, the iris image being substantially annular and defined between inner and outer 
boundaries, the eye image comprising a plurality of pixels, the eye image data comprising 
location information and image information for each pixel of the eye image; 

providing location information of the inner boundary of the iris image; 

comparing the image information of a pixel on the irmer boundary with the image 
information of pixels of the eye image; and 

determining a pixel is on the outer boundary of the iris image when a difference 
between the image information of that pixel and the image information of the pixel on the 
inner boundary becomes a maximiun among differences of the image information. 

2. (Original) The method of Claim 1, wherein the location information of the 
inner boundary is obtained with use of a Canny edge detection method. 

3. (Currently Amended) The A -method of Claim 1 . obtaining an iris patt e rn, further 
comprising: 

providing an imag e of an iris of an e ye, the iris imag e b e ing substantially annular 
and defined betw e en inner and outer boundaries; 

obtaining data of a substantial portion, but not all, of the iris image; and 
processing the data of the substantial portion to obtain an iris pattern. 

4. (Currently Amended) The method of Claim 3, wherein the data comprises the 
location positional information and the image information of a pixel p etnt-within the portion. 

5. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is from about 25% to about 95% of an area of the iris image. 

6. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is from about 40% to about 85% of an area of the iris image. 
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7. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is from about 50% to about 75% of an area of the iris image. 

8. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is from about 55% to about 65% of an area of the iris image. 

9. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is substantially annular. 

10. (Original) The method of Claim 3, wherein the substantial portion is annular 
and defined from the inner boundary to an imaginary closed line between the inner and outer 
boundaries. 

11. (Original) The method of Claim 10, wherein the imaginary closed line is 
substantially parallel to the inner boundary. 

12. (Original) The method of Claim 11, wherein a tangent at a point on the inner 
boundary is substantially parallel to a tangent at a point on the imaginary line that is on a line 
perpendicular to the tangent at the point on the inner boundary. 

13. (Original) The method of Claim 3, wherein the substantial portion is annular 
and defined from an imaginary closed line between the inner and outer boundaries to the outer 
boundary. 

14. (Original) The method of Claim 13, wherein the imaginary closed line is 
substantially parallel to the outer boundary. 

15. (Original) The method of Claim 3, wherein the substantial portion is annular 
and defined between a first imaginary closed line and a second imaginary closed line, wherein the 
first imaginary line is drawn between the inner and outer boundaries, and wherein the second 
imaginary line is drawn between the first imaginary line and the outer boundary. 

16. (Original) The method of Claim 15, wherein the first and second lines are 
substantially parallel to each other. 

17. (Original) The method of Claim 3, wherein the substantial portion of the iris 
image is not annular. 

18. (Original) The method of Claim 3, wherein the data of the substantial portion 
is transformed into a polar coordinate form. 
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19. (Currently Amended) A device for processing an image of an eve for us e with a 
iris pattern recognition system , comprising: 

means for providing data representing an image of an eve comprising an image of 
an iris of the eve, the iris image being substantiallv annular and defined between inner 
and outer boundaries, the eve image comprising a plurality of pixels, the eve image data 
comprising location information and image information for each pixel of the eve image: 
means for providing location information of the inner boundary of the iris image: 
means for comparing the image information of a pixel on the inner boundary with 
the image information of pixels of the eye image, thereby determining a pixel is on the 
outer boundary of the iris image when a difference between the image information of that 
pixel and the image information of the pixel on the inner boundary becomes a maximum 
among differences of the image information: 

mean^j for providing an image of an iris of an eye, the iris image being 
substantially annular and defined between inner and outer boundaries; 

means for obtaining data of a substantial portion, but not all, of the iris image; and 
means for processing the data of the substantial portion to obtain an iris pattem. 

20. (Currently Amended) An eve m s-image processing systemd eviee, comprising: 

an input device configured to receive an image of an e ye comprising an image of 
an iris of an e ye, th e iris imag e b e ing substantially amiular and d e fin e d b e tw e en inn e r and 
out e r boundari e s: 

a first circuit configured to process the method of Claim 1 and configured to 
identify data of the iris image from the image of the eye; and 

a second circuit configured to process the iris image data so as to obtain data of a 
substantial portion, but not all, of the iris image for further processing. 

21. (Currently Amended) The system device of Claim 20, wherein the first and 
second circuits are integrated in a circuit board or a chip. 

22. (Currently Amended) The system of Claim 20 A s e curity svst e m using iris patt e m 
r e cognition , further comprisingT 
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an input device configured to receive an image of an t 3 ye comprising an image of 
an iris of an eye, the iris image being substantially annular and defined between inner and 
outer boundaries; 

a first circuit configur e d to id e ntify data of th e iris imag e from the image of th e 

a second circuit configured to process th e iris image data so as to obtain data of a 
substantial portion, but not all, of the iris image for furth e r proc e s s ing; and 

a third circuit configured to process the data of the substantial portion of the iris 
image so as to determine whether the data of the iris image matches a pre-registered data. 

23. (Currently Amended) The A -method of Claim 1 . p rocessing a iris image, further 
comprising: 

obtaining providing data of the iris an original image of an iris ; and 

producing at least one modified iris image data with use of the data of the original 

iris image, the modified iris image data representing an iris image that is rotated by an 

angle about a point on the original iris image, 

24. (Currently Amended) The method of Claim 23, wherein the point of rotation is 
located at a substantially central position of the original image of the iris. 

25. (Currently Amended) The method of Claim 23, further comprising processing the 
original iris image data to determine whether the original iris image data matches a pre-registered 
iris image data. 

26. (Original) The method of Claim 23, further comprising processing the 
modified iris image data to determine whether the modified iris image data matches a pre- 
registered iris image data. 

27. (Original) The method of Claim 23, wherein the modified iris image data 
represents an iris image that is rotated in a clockwise direction. 

28. (Original) The method of Claim 23, wherein the modified iris image data 
represents an iris image that is rotated in a counter-clockwise direction. 

29. (Original) The method of Claim 23, wherein a plurality of modified iris image 
data are produced. 
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30. (Original) The method of Claim 23, wherein the modified iris image data is 
processed in accordance with a wavelet transform method. 

31. (Original) The method of Claim 23, wherein the original iris image data is 
processed in accordance with a wavelet transform method. 

32. (Currently Amended) An eye m s-image processing svstemd eviee, comprising: 
means for providing data representing an image of an eve comprising an image of 

an iris of the eye, the iris image being substantially annular and defined between inner 
and outer boundaries, the eye image comprising a plurality of pixels, the eye image data 
comprising location information and image information for each pixel of the eve image: 
means for providing location information of the inner botmdarv of the iris image: 
means for comparing the image information of a pixel on the inner boundary with 
the image information of pixels of the eye image, thereby determining a pixel is on the 
outer boundary of the iris image when a difference between the image information of that 
pixel and the image information of the pixel on the inner boundary becomes a maximum 
among differences of the image information: 

means for identifying p roviding data of the iris an original i mage of an iris : and 
means for producing at least one modified iris image data based on the data of the 
original iris image, the modified iris image data representing an iris image that is rotated 
by an angle about a point on the original image. 

33. (Original) The device of Claim 32, fiirther comprising: 

means for determining whether the modified iris image data matches a pre- 
registered data. 

34. (Currently Amended) An eye i ris-image processing system deviee, comprising:^ 

an input d e vic e configur e d to r e c e ive an imag e of an ey e comprising an imag e of 
an iris of an eye; 

a first circuit configured to process the method of Claim 1 and configured to 
identify data of the iris image firom the image of the eye; and 

a second circuit configured to process the iris image data so as to produce at least 
one modified iris image data based on the data of the original iris image, the modified iris 
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image data representing an iris image that is rotated by an angle about a point on the 
original image. 

35. (Currently Amended) The system of Claim 34. A o ocuiity system using iris 
pattern r e cognition, further comprising: 

tho iris image processing devic e of Claim 34; and 

a third circuit configured to process the modified iris image data to determine 
whether the modified iris image data matches a pre-registered data. 



